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In the title compound, {[Mn(C 14 H 1 4N4) 2 (H 2 0) 2 ](N0 3 )2}„, the 
Mn" ion is located on an inversion center and is coordinated 
by four N atoms from four l,3-bis(l,r7-imidazol-l-ylmethyl)- 
benzene (L) ligands and two water molecules in a distorted 
octahedral geometry. Two L ligands are related by a centre of 
symmetry and bridge Mn" ions, forming a positively charged 
polymeric chain in [101]. Uncoordinated nitrate anions further 
link these chains into layers parallel to the ac plane via O — 
H ■ O hydrogen bonds. 

Related literature 

For details of the synthesis, see: Yang et at (2006). For related 
structures, see: Dobrzariska et al. (2008); Dobrzariska (2009); 
Yao et al. (2008). 



Triclinic, PI 
a = 8.393 (7) A 
b = 9.843 (7) A 
c = 10.634 (7) A 
a = 98.11 (3)° 
P = 108.42 (3)° 
y = 98.77 (3)° 

Data collection 

Rigaku R-AXIS RAPID 
diffractometer 

Absorption correction: multi-scan 
(ABSCOR; Higashi, 1995) 
r mi „ = 0.842, r m „ = 0.923 

Refinement 

R[F 2 > 2a(F 2 )] = 0.049 

wR(F 2 ) = 0.124 

S = 1.07 

3567 reflections 



Table 1 

Hydrogen-bond geometry (A, °). 



V = 806.8 (10) A 
Z= 1 

Mo Ka radiation 
\± = 0.47 mnT 1 
T = 293 K 

0.38 x 0.22 x 0.17 mm 



6692 measured reflections 
3567 independent reflections 
2387 reflections with / > 2a(l) 
R iM = 0.031 



214 parameters 

H-atom parameters constrained 
Ap max = 0.23 e A" 3 
Ap mi „ = -0.31 e A" 3 
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H-A 


D-A 


D-H-A 


04-H41- ■ 


•Ol 


0.85 


1.96 


2.701 (3) 


146 


04-H42- ■ 


■03 1 


0.85 


2.11 


2.800 (3) 


138 



Symmetry code: (i) — x + 1, — y + 1, — z + 2. 

Data collection: RAPID-AUTO (Rigaku, 1998); cell refinement 
RAPID-AUTO; data reduction: CrystalClear (Rigaku/MSC, 2002) 
program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) 
program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) 
molecular graphics: SHELXTL (Sheldrick, 2008); software used to 
prepare material for publication: SHELXL97. 

The authors thank the Project of Innovation Service Plat- 
form of Heilongjiang Province (grant No. PG09J001) and 
Heilongjiang University for supporting this work. 

Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: CV5155). 
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Experimental 

Crystal data 
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c«tena-Poly[[[diaquamanganese(II)]-bis[i tt -l,3-bis(l//-imidazol-l-ylmethyl)benzene- 
dinitrate] 

X.-D. Wang, G.-R Hou, Y.-H. Yu and J.-S. Gao 
Comment 

In recent years, much study has been focused on using nitrogen-containing ligands to construct the supramolecular coordin- 
ation compounds. The reason is that the supramolecular coordination assemblies not only own variety of architectures but 
also have the potential applications as functional materials. Recently, several supramolecular complexes based on the 1,3- 
bis(imidazol-l-yl-methyl)-benzene ligand (L) were reported (Dobrzanska et ah, 2008; Dobrzanska, 2009; Yao et ah, 2008). 
In this paper, we report the new title compound (I) synthesized by the reaction of l,3-bis(imidazol-l-yl-methyl)benzene and 
manganese dinitrate in an aqueous solution, which forms an infinite one-dimensional chain structure. 

In (I) (Fig. 1), six-coordinated Mn 11 ion locates on an inversion center. Its environment formed by four N atoms and two O 

atoms has a distorted octahedral geometry. Two ligands L related by centre of symmetry bridge Mn 11 ions to form positively 
charged polymeric chain in [101] (Fig. 2). Uncoordinated nitrate anions link further these chains into layers parallel to ac 
plane via O — H---0 hydrogen bonds (Table 1). 

Experimental 

The l,3-bis(imidazol-l-yl-methyl)benzene ligand was synthesized following the reference method (Yang et ah, 2006). 1,3- 
Bis(imidazol-l-yl-methyl)benzene (0.2143 g, 1 mmol) and 10 ml (0.1 mol/L) manganese dinitrate aqueous solution were 
dissolved in 10 ml ethanol. The mixture was stirred at 60 °C for 10 min. The resulting white precipitate was removed. 
Suitable single crystals were grown by slow evaporation from the mixed solution. White block crystals were obtained in 
63 % yield based on manganese. 

Refinement 

H atoms bound to C atoms were placed in calculated positions and treated as riding on their parent atoms, with C — H = 0.93 
A (aromatic); C — H = 0.97 A (methylene), and with (7i S0 (H) = 1 .2(7 e q(C). Water H atoms were initially located in a differece 
Fourier map, but they were treated as riding on their parent atoms with O — H = 0.85 A, and with £/j S0 (H) = 1.5£/ e q(0). The 
abnormal reflections (3 7 1), (3 -7 1), (-1 6 0), (-2 -6 1) and (1 5 0) have been omitted during the refinement. 



Figures 




Fig. 1. A portion of the crystal structure of (I) showing the atomic numbering and 50% prob- 
ability displacement ellipsoids [symmetry codes: (i) 1-x, 1-y, 1-z; (ii) 1+x, y, 1+z; (iii) 2-x, 1- 
y,2-z]. 
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Fig. 2. A portion of the positively charged polymeric chain in (I). C-bound H atoms omitted 
for clarity. 



cafena-Poly[[[diaquamanganese(ll)]-bis[|j-1,3-bis(1H-imidazol-1- ylmethyl)benzene-K 2 iV 3 :iV 3 ]] dinitrate] 



Crystal data 

[Mn(C , 4H , 4N 4 )2(H 2 0)2] (N0 3 ) 2 

M r = 691.58 

Triclinic, PI 

Hall symbol: -P 1 

a = 8.393 (7) A 

b = 9.843 (7) A 

c= 10.634 (7) A 

a = 98. 11 (3)° 

(3= 108.42 (3)° 

y = 98.77 (3)° 

V= 806.8 (10) A 3 



Z= 1 

P(000) = 359 

D x = 1.423 MgnT 3 

Mo Ka radiation, X = 0.71073 A 

Cell parameters from 463 1 reflections 

6 = 3.0-27.4° 

H = 0.47 mnT 1 

7=293 K 

Block, colourless 

0.38 x 0.22 x 0.17 mm 



Data collection 

Rigaku R-AXIS RAPID 
diffractometer 

Radiation source: fine-focus sealed tube 

graphite 

co scans 

Absorption correction: multi-scan 
(ABSCOR; Higashi, 1995) 
r min = 0.842, 7 max = 0.923 
6692 measured reflections 



3567 independent reflections 

2387 reflections with / > 2a(I) 
R int = 0.031 

6max = 27.5°, 0 m j n = 3.0° 

£ = -10^10 

/t = -12^12 
/ = -12— »13 



Refinement 

Refinement on F 2 
Least-squares matrix: full 
R[F 2 > 2o(F 2 )} = 0.049 
wR(F 2 ) = 0.124 
S= 1.07 

3567 reflections 
214 parameters 
0 restraints 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 

w = V[o 2 (F 2 ) + (0.0481P) 2 + 0.2405P] 
where P = (F 2 + 2F 2 )/3 
(A/0) max < 0.001 

Apmax = 0.23 e A~ 3 
Ap mi „ = -0.31 e A~ 3 
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Special details 

Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The 
cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds 
in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used 
for estimating esds involving l.s. planes. 

Refinement. Refinement of F against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F , convention- 
al R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2sigma(F 2 ) is used only for calculat- 
ing R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice 
as large as those based on F, and R- factors based on ALL data will be even larger. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 
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Atomic displacement parameters (A 2 ) 
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Geometric parameters (A, °) 
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1 in n 

izu.u 


Pll XT 1 PI 1 

Clz — JN 1 — Cll 


1 l/T 1 /1\ 

lzo.1 [A) 


C3 — C4 — Cz> 


111 n /I \ 
IZl.U (3) 


P 1 /I \T 1 P11 

C14 — JN 1 — Cll 


1 n c /i\ 
Iz/.D (Z) 


pi /-I/I 1 1 1 
C J — C 4 — ri4 


i m c 


Pll XTl Pll 

Clz — JNZ — C13 


1 n/i /c /i\ 
1U4.0 (Z) 


CZ) C^ 1 14 


1 Yy.J 


r 1 1 1 T\/Tn 1 

c i z — in z — ivin i 


1 11 f\l (\ Si\ 


C4— C5— C6 


118.4 (3) 


C13— N2— Mnl 


128.24(19) 


C4— C5— C7 


121.6 (2) 


C8— N3— CIO 


106.6 (2) 


C6— C5— C7 


120.0 (3) 


C8— N3— C7 


126.4 (3) 


CI— C6— C5 


121.5 (2) 


CIO— N3— C7 


126.9 (2) 


CI— C6— H6 


119.2 


C8— N4— C9 


104.3 (2) 


C5— C6— H6 


119.2 


C8 — N4 — Mnl' 


124.1 (2) 


ci rs 

IN J V_ / \^ J 




PO \T A A T„ 1 1 

CV — JN4 — Mill 


iji.j y^. ) 


Ml f^7 U7 A 


1 no n 


XT^ Ti1 

UZ IN J v / 1 


1 ly.y \ J ) 


C5— C7— H7A 


109.0 


02— N5— 03 


121.1 (3) 


N3— C7— H7B 


109.0 


Ol— N5— 03 


119.0 (3) 


C5— C7— H7B 


109.0 


Mnl— 04— H41 


119.7 


H7A— C7— H7B 


107.8 


Mnl— 04— H42 


102.0 


N4— C8— N3 


112.3 (3) 


H41— 04— H42 


125.4 


N4— C8— H8 


123.8 


04"— Mnl— 04 


180.000 (1) 


N3— C8— H8 


123.8 


04"— Mnl— N2 


90.62 (9) 


CIO— C9— N4 


110.8(3) 


04— Mnl— N2 


89.38 (9) 


CIO — C9 — H9 


124.6 


04"— Mnl— N2" 


89.38 (9) 


N4— C9— H9 


124.6 


04— Mnl— N2" 


90.62 (9) 


C9— CIO— N3 


106.0 (3) 


N2— Mnl— N2" 


180.00 (11) 


C9— CIO— H10 


127.0 


04"— Mnl— N4 Hi 


91.51 (9) 


N3— CIO— H10 


127.0 


04— Mnl— N4 Hi 


88.49 (9) 


NI— Cll— CI 


112.2(2) 


N2— Mnl— N4 m 


88.86 (9) 
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Nl— Cll— H11A 109.2 N2"— Mnl— N4" 1 91.14(9) 

CI— Cll— H11A 109.2 04"— Mnl— N4 iv 88.49 (9) 

Nl— Cll— HUB 109.2 04— Mnl— N4 iv 91.51 (9) 

CI— Cll— HUB 109.2 N2— Mnl— N4 iv 91.14(9) 

H11A— Cll— HUB 107.9 N2"— Mnl— N4 iv 88.86(9) 

N2— C12— Nl 112.6(2) N4 m — Mnl— N4 iv 180.000(1) 

N2— C12— H12 123.7 

Symmetry codes: (i) x-\,y,z-\; (ii) -x+2, -y+\, -z+2; (iii) x+\,y,z+\; (iv) -x+1, -y+\, -z+1. 
Hydrogen-bond geometry (A, °) 

D—H-A D — H H-A D—A D—H-A 

04— H41-01 0.85 1.96 2.701 (3) 146. 

04— H42-03 v 0.85 2.11 2.800 (3) 138. 
Symmetry codes: (v) -x+1, -y+l, -z+2. 
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